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Abstract of EP0925754 
The system operates to sequence the 
dishwasher through a predetermined period of 
operation, but bypasses the thermal hold cycle 
when the pressure within a soil collector does not 
exceed a set limit pressure. A heater in a sump 
region, is energized during a thermal hold period 
in response to the pressure within the collector 
exceeding a threshold value. 
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, Automatic thermal input system for a dishwasiier 

•ft 

Description of EPb'925754 



BACKGROUND OF THE INVENTION 



Field of the Invention 



[0001] The present invention relates to a dishwasher and rhore particularly, to ia system for supplying heat 
energy for heating wash liquid In a dishwasher In response to the soil; load In the dishwasher. 



Description of Related Art 



[0002] Domestic dishwashers in use today draw wash liquid from a sump at the bottom of a wash tub and • 
spray the wash liquid within the wash tub to remove soils from dishes located on racks in the tub. It is well 
known that the removal of soils from the recirculating wash liquid positively impacts the wash performance 
of the dishwasher. Accordingly, to improve performance arid efftciehcy, some*dishwaishers employ a > 
system for separating soil out of, the recirculating wash liquid wherein the soilis are retained in a collection 
chamber. ... . : ; " ; • 7 - 

[0003] Wash performance in a dishwasher js also related to the terriperature of the dishvyas^ liquid: It is 
known that hot water is more effective for washing than cold water; particularly for oily soils which melt at 
higher wash liquid temperatures. Accordingly, dishwashers are commonly connected to a hot water supply 
such that the fill water supplied into the dishwasher has a relatively high temperature, to further improve 
pefrfbrmance, some dishwashers allow user^ to select a heavy wash cycle (sonietirnes referred to as 
Pots is Pans cycle) which provides for the addition of heat energy tof raise 

during portions of the wash cycle: Such thenrial inputs diiring the dishwasher cyde fy^ during a 

thermal hold wherein the cycle of pperatioa !s intenijpted while a heater is enWrjgized until a thermostat is^^ 
satisfied or a maximum default tihie limit ' , ' '""^ - 

[0004] Unf6rtunatelyVthe'ad[ditldn oiFhteat energy Wriaise the ^t^^ ^ ' ;^ 

dishwasher only occurs wh^n the user selects a he^vy wash cycle, and once sete^^^ 
added to the wash liquid regardless of actual soil load on the dishes: Accordingly; in sbrha^^^ 
heavily soiled dishes do not receive any additional thermal energy 

select a; heavy wash cycle. This results In poor wash performance: In other cirqurifistanc^s; dishes which 
are relatively lightly soiled and do not require additional therniai input are^s^^ inclijdirig 
additional heat energy inputs because the dishwasher operator ieTOnepudy selected a: h cycle: 
This results in unnecessary energy iisagei ; ^ - ; ; ■.^■■^ ^- V ^^^^^^^^^ V^^ ' v 

[0005] Accordingly, it would be an improvement in the art if a dishwasher wash's^^ : 
which automatically added heat energy into a^^^d respbrise to th 

SUMMARY OF THE INVENTION - ^ ^ ^ ^ ^ -^^ 



[0006] A thermal input system is provided for a dishwasher haying an interior wash chamber receiving 
soiled dishes arid Wash liquid. A heater is disposed withiri a sump region of the wash chamber along with 
a wash pump which operates to recirculate wash Hquid through the wash chamber. A soil collection 
chamber receives a portion of recirculating wash liquid from Vr\e wash pump wherein soils- entrained in the 
wash liquid are captured within the soil collection chambei'. A pressure sensor is provided for sensing fluid 
pressure within the soil collection chamt)er. Control means energize the heater during a thertnal hold 
period in response to the pressure within the soil cbllectlpn chamber exceeding a predetermined limit 
pressure. In particular, the control means operates to sequence the dishwasher through a predetermined 
cycle of operation but bypasses the thermal hold period when the pressure within the soil collector does 
not exceed the predetermined limit pressure. J : ' - . V V 

BRIEF DESCRIPTION OF THE DRAWINGS ^ 



FIG. 1 is a perspective view of a dishwasher including an automatic themrial input system in accordance 
with the present invention. 

FIG. 2 is a diametric sectional view of a dishwasher pump used in the dishwashing system illustrated in 



FIG, 3 is a block diagram showing an electrical arrangement of the dishwasher of FIG. 1 . 
FIG. 4 is a flow chart shown the operation of a dishwasher according. to the present invention. 



DESCRIPTION OF THE PREFERRED EMBOQIMENT 



[0008] The basic constructional features of the soil separator and pump system of the present invention 
are disclosed in U.S. Pat. No. 5,165,433, entitled "Soli Separator for a Domestic Dishwasher, herein 
incorporated by reference. In the '433 patent, the operation of a centrifugal soil separator and the 
construction of a soil separator and collector are fully explained. 

[0009] In accordance with the invention as shown in the drawings, and particularly as shown in FIG. 1 . an 
automatic dishwasher generally designated 1 0 includes an interior tub 12 foiming ah interior wash : 
chamber or dishwashing space 14. The tub 12 includes a sloped bottom wall 16 which defines a lower tub 
region or sump 18 (FIG. 2) of the tub. A soil separator and pump assembly 20 is centrally located in the 
bottom wall 16 and has a lower wash arm assembly 21 extending from an upper portion thereof. Wash 
liquid may also be supplied to an upper spray arm (not shown). A heating elenient 22 is disposed within 
the lower portion of the dishwashing space 14 and may be operated to heat wash liquid within the 
dishwasher.. ^ ' ■ 

[0010] Tuming to FIG. 2, the soil separator and pump assembly 20 includes a motbr 24 suspended below 
a base plate 28. The motor has an.putput shaft 26 which extends up through the base p^ 28/ A drain 
impeller 30 is fixed to the output shaft 28 and'supported within a drain impeller chamber 32 defined by the 
base plate 28 and a drain cover 36.: A wash impeller. 38 is drivingly cohnected^to the^^^^^^^^^ is; 
supported within a pump chamber 410 defined by a pump housing 42 and pujtip cover 44. Ahi annular soil 
collection cha^mber 46 is disiposed abou^ V\ r / 

[0011] The motor 24 is a reversing m^ptof which n^^^^ 

pump in a recirculation or wash mode. During the ^ash ni^ the wash irfipeUer^ 
draws wash liquid from the sump 1 8 trough a/puhrip inlet 45, bietwien'the^punnp h^ AZihrni 

the base plate 28i and pressurizeis the wash^ liquid within the^^p^ majority of the v 

pressed wash liquid is directed by diffusj^r vanes 50 through the purh^^ flow 
to the lower spray arm 21 and flow to an upper spray arnri supply tube 5^ 

within the pump charnber 40 and, having a Hig annuiar 
guide channel 54 and:lTX>iTi t^^ the soil collection chjarnber 46vV: i^t ; 

[001 2] The soil coltectioh chainriber 46 is genera tfiei pump hou^in^ 

42 and an upper housing member 47> As vyash^liquid flbWs frorin tfte annufervgCiid^ diannel 54 into-th^ ^oir 
collection chamber 46, the liquid tevel within the soil colte 

member 47. Fine mesh filter segments 66 in the menriber 47 permit flow^piTicteanj^^ 

from the soil collection chamber 46 and return to the dishwasher sump: regib 

the soil collection chamber and lighter soils are captured by the filteVs€lgrnehW^56^s 

and light soils are captured within the so^^ - i^' ^ ; v ' i . / , 

[001 3] During the wash cycle, the filter segments 56 are repeatedly backflushed. As the lower wash arm 

22 rotates, pressurized wash liquid is emitted ■frorn"dowh\vardly dire^^^ 

provided for fbrming a fan-shaped spray frprn the flbvvf of w through |hejba(^ 

lower wash arm rotates, this fan shaped ^ray $weeps across t filter segnnente 56 p^^^ " « - 

backwashing action to keep the screen clear of jspii particfe^^^^ 

liquid into the sump 18; ' '^Z' • ' /-^^ '\ ^^^.^^ ? ; - ■ ' - 

[0014] In spite of backflushing, in conditions of a heavy soil Ibadr the filter Wcret^ri^^ s^^^^ may T ^ - 

become clogged with food isoils. VVheri this occurs, pressure within the^ 

increases. This pressure Increase is sensed by a preissufe sensor 60 which li^^ pressure 
donrte or chamber 62 via a pressure tap tubb;64.. As'thie pressure within the sbil colledtibn c^ 46 
rises, the air within the pressure dome 62 is cornpriessed and this increase in air pressure is sensed by the 
pressure sensor 60. The pressure sensor 60 may be a single-pole, double throw pressure switch which is 
designed to trip or actuate at ia predetermined limit pressure PL. The pressure sensor 60 may be mounted 
to any suitable structure beneath the bottom yvail 16 of ttle dish^ / ' ; ■ 

[001 5] When the actual pressure PA in .the soil dollection chamb^^^ the predetermined limit: j 

pressure PL, indicative of a clogged screen mesh 48. the motor 24 can be reversed from rotating in a i 
clockwise direction to rotating in a counter-clockvyise direction. In this reversed direction, the drain impeller 
30 operates to drain wash liquid from the dishwasher thereby clearing the soil collection chamber 46 of 
soils and cleaning the filter screen segments 46. A drain pump 54 is energized to clear the screen mesh. 
In response to the pressure within the soir collection chamber 46 exceeding the predeterrhlried limit 
pressure PL the dishwasher may be completely drained of wash liquid or just partially drained of wash ♦ I 
liquid. If only partially drained, the amount of wash liquid drained rhay be controlled by time or by other i 
means such as draining until the pressure within the soil collection chamber 46 drops below the 
predetermined pressure limit PL. • , / : ^ 



[0016] Monitoring the pressure within the soil collection chamber 46 may also be beneficially used to 
' control the thermal input into the dishwasher. As described above, it is well known that wash performance 
is improved by using warm or hot water. It Is particularly desirable, therefore, to add heat to the wash liquid 
within the dishwasher when the dishes being washed are heavily soiled. Accordingly, the present invention 
provides for adjusting the dishwasher cycle and the addition of heat to the wash liquid In response to the 
pressure within the soil collection chamber 46 exceeding the predetermined limit pressure. 

[001 7] FIG. 3 Illustrates a block diagram of a control system for Implementing a thermal hold in response 
to the soil level of dishes in a dishwasher. A controller 70 is provided comprising of a comparator 72 and 
memory means 74, The controller 70 is connected to operation switches 76 such that the dishwasher 
operator can input cycle selections. The controller 70 also reiceives input from the pressure sensor 60 and 
from a temperature sensor 78 which may be mounted adjacent the bottom wall 16 for sensing the 
temperature of wash liquid within the dishwasher (see FIG. 2). Alternatively, and as preferably 
contemplated, the temperature sensor may be attached to the base plate 28 and have a sensing portion 
protruding through a hole in the base plate for directly sensing the temperature of the wash water in the 
dishwasher sump 1 8. The temperature sensor may be a thermistor or a thenmostat. A water valve 80 for 
supplying water into the dishwasher, the pump motor 24 and the heater 22 are connected to the controller ' 
70 through a driver 82 such that these components can be selectively energized by the controller 70. 

[0018] Tuming now to FIG! 4. the operation of the dishwasher can be explained. Step 84 represents a 
conventional fill period wherein the fill valve 80 is energized for supplying water into the dishwasher. After 
water is added to the dishwasher, the motor 24 is energized for recirculating w:ash liquid throughout the 
dishwasher in a wash mode as shown in step 86. During this first wash period, a first sensing period, 
represented by steps 88 ^nd 92, is initiated wherein the controller 70 monitors the pressure sensor 60 to 
determine whether the actual pressure PA exceeds the predetermined limit pressure PL. In this manner, 
the pressure within the soil collection chamber 46 is monitored to determine if an excessive quantity of soil 
is present. During this and subsequent sensing periods, an indicator light 94 (FIG. 3), such as an LED, is 
energized to provide feedback to the consumer that a soil sensing operatidn is being executed. ^ 

[0019] If during this sensing period, the actual pressure PA within the soil collection chamber 46 exceeds 
the predetermined pressure limit PL. the dishwasher is immediately drained, step 96, followed by a second 
fill and the initiation of a second wash step, shown at 98;ancl 100, respectively. During this second wash 
period, a second sensing period, represented by steps 1^)2 and 106, -is the pressure ' 

sensor 60 is monitored to determine if the pressure In'the soil coiMctlon cha^ : ' 

predetermined limit pressure PL. If the prejdetermined limit pressure PL is exceeded, the dishwasher is 
again immediately drained, step 108, followed by a third fill and the initiation of a third wash step, shown at 
1 10 and 112; respectively. ; , V : , 

[0020] During the third wash period, a thermal hold step 1 ''^^ 
heater 22 is eiiergized'to heat the wash liquid withini the 'dishwasher. Assuming the tennperafure sensor to 
be a thermistor, the output TM of the temperature sensor 78 iis compared by comparator 72 with a ' 
predetermined setpoint temperature TSP, typically 1 30 DEG F to 140 PEG F. stored in memory 74. The 
dishwasher remains in the thermal hold period until the wash liquid temperature equals the set point ; 
temperature TSP. or until a default time limit is exceeded. If the temperature sensor is a thermostat, the ' 
controller 70 monitors the thermostat during the thermal hold for sensing when the wash liquid 
temperature is raised to the set point temperature TSP. During the thermal hold period, the pump system 
20 continues to recirculate wash liquid overthe diishes. . { 

[0021] Upon completion of the thennai hpid cycle, the dishwasher Is drained 1 16. Subisequently, the V 
dishwasher executes a plurality of fill, recirculate,(rinse) and drain steps, shown at 1 18, to rinse the dishes. 

[0022] Accordingly, it can be understood that the above described dishwasher operation provides a 
thermal hold cycle only when a heavy soil load is sensed. Specifically, if during the first sensing period 88 
92. the pressure with the soil collection chamber 46 never exceeds the predetermined pressure limit PL, . 
then two fill steps are avoided and the thermal hold period is bypassed. However, if during the first sensing 
period 88 92, the pressure in the soil collection chamber 46 exceeds the predetermined pressure lirnit PL, 
then the therrrial hold step Is.not bypassed. In this manner, heat energy is not added tb the wash liquid i 
when the dishes are only lightly soiled. 

[0023] While the above description Includes two sensing periods, it can be readily understood that the 
present invention is not limited to two sensing periods. The dishwasher cycle could be configured, having 
more than two sensing periods or less than two sensing periods. Specifically, the present invention 
contemplates a dishwasher cycle having only a single pressure sensing period and wherein a thermal hold ^ 
is initiated if soils are sensed during that sensing period. 

[0024] It can be seen, therefore, that the present Invention provides a system for bypassing the addition of 
thermal energy Into a dishwasher when the dishes being washed areonly lightly soiled. In this manner, the \ 
thermal input to the dishwasher is responsive to the soil level of the dishes such that energy is not used 1 
unnecessarily. While the present invention has been described with reference to the above described \ 
embodiments, those of skill in the Art will recognize that changes may be made thereto without departing 
from the scope of the invention as set forth in the appended claims. 
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^ Automatic thermal input system for a dishwasher 

Claims of EP0925754 ' " ' ~ - ^ 

1. A dishwasher having ian interior wash' chamber receivin^^ sump region disposed at the 
bottom of the wash chamber,. the dishwasher comprlsirigV^ "^ , ^* 

a heater disposed within the interiorwash chamberin the sump region; ^ : . ; . - V 

a wash pump having an intake through which wash liquid is drawn from the sump, the wash pump further 

having a main outlet and a sample outlet; . J . ' " 

a soil collection chamber redeiving wash liquid from^^^^ the sample outlet such that 

soils accumulate within the soil collection chamber;.^ \^ ' ' / 

a pressure sensor operatively connected with the soil: collection chamber for sensing fluid pressure within 

the soil collection chamber; and ' . ; • 

means for energizing the heater in response to the prendre within the soil collection chambei^ exceeding a 
predetermined limit pressure.' . ' ^ 

2. The dishwasher according to claim 1 , further comprising: ' 

control means for sequencing the dishwasher through a predetermined cycle of operation^ the control 
means being connected to the pressure sensor for sensing the pressure within the soircollectidn^^ c^ 
during predeterrhined periods of th0 dishwasher operation and further including means for energizing the 
heater to heat the wash liquid in response to the pressure within the soil collection chamber exceeding the 
predetermined limit pressure. > • . \ ^ . , / ' . . . ' ; 

; •■ / ^ ^:>} * ' ' , \ \l ' V"- * ; * 

3. The dishwasher accxiirding to dai^ ; . . . - - : 

a drain pump fluidly connected to the soil collection chamber; and"^ \ . ^ ^ 

means for operating the drain punip to drain wash^liquld from the^soil collection channiber in response to' 

the pressure within thfe soil collection chamber exceeding a predetermined limit jiriessurei ^ 

4. The dishwasher according to ciaiin 1 wherein the soil collection chamber has a filter screen wall portion 
for passing filtered wash liquid into the sump region. ' - ' } ^ . 

5. The dishwasher according to claim 1. further comprising: / 1 J " ' ' : ^ . J ^ -J-^ . : * ' 

means for heating the wash liquid to a predetermined setpoint temperature in response ta 

within the spirqdilectibn Cham , , , - 

6. The dishwasher according to claim 1 ,.f^^ ^ \ l' ^ * . 

a pressure dome disposed within the soil collection: c V ; - 

a pressure tap tube extending from the pressure dome to the pressure switbh: ^ > .2" ■ 

7. The dishwasher according to claim 1, further comprising:^ /./.•! 

apressuredbme disposed within the soil colle^^^ ; " < ^ I 

a pressure tap tube extending from the pressure dome to the pressure switch: r : i ^ I 



